The fluid coupling represents a form of fluid connectors that transmits the power by oil circulation through it, fluid coupling is one version of an integrated hydrodynamic drive. The performance of fluid coupling is affected by many sources of vibration; one of vibration sources, is the misalignment between the input and output shafts of the fluid coupling. Assembling misalignment, usually results to a non uniform clearance distribution between pump and turbine stages of fluid coupling. This causes unsymmetric fluid forces on both stages; leading to fluid induced vibration. The amplitude of vibration may be greater than the allowable clearance between pump and turbine stages, that may cause solid contact between the stages and may provoke the mechanical failure of the transmission. This phenomenon of induced vibration, due to shafts misalignment of a fluid coupling has been investigated experimentally. The coupling stage was simulated by a rotating disk subjected to non-uniform jet forces applied on its rim. The results showed that; the higher the misalignment angle, the higher the vibration amplitude effect on the transmission performance. The effect of misalignment on the transmission performance increases at heavy duty loading. At the same misalignment angle; the higher the load, the higher the vibration amplitude effect on the transmission performance.
INTRODUCTION

CALIBRATION OF THE JET SYSTEM
The calibration of the jet system was carried out by measuring a specified discharge rate for each jet at a specified pressure. The measured data are represented in Fig.6 , the xaxis represents the number of jet and the y-axis represents the discharge rate; it is showed that the uniformity of momentum force is verified. 
Fig.7. shows the strain distribution on the rotating disk under the effect of a different values of uniform momentum forces, the y-axis represents the strain readings and x-axis
represents the distribution of the transducers on the disk; i.e the first strain gauge exists at angle 72° and the second one exists at angle 144°. Results showed that there is a slight difference between the strain readings for each load, that is due to an allowable error in measuring system. A good agreement between the results could be achieved due to the effect of rotation of the disk at a constant speed and due to the uniform distribution of the jet over the rotating disk. The strain is found to be increased with increasing the momentum forces, the effect of changing the distribution of the momentum forces over the rotating disk on the level of strain results will be discussed in the following section. Fig.8 . to Fig.10 . illustrate the effect of misalignment angles on the rotating disk at various values of momentum forces. In Fig.8 . the variation of measured data at specified points is noticed at misalignment angle equals 3 degree, and peak values are existed due to the effect of misalignment of the load at different values of momentum forces. In Fig.9 . the misalignment angle increased to be 6 degree, so the variation in measuring data is higher than which observed in Fig.8. In Fig.10 . the misalignment angle equals 9 degree, therefore more variation of the measured data is observed, where at higher degree of misalignment a great difference between the maximum peaks and minimum peaks is noticed, that led to increase the vibration effect on the rotating disk. Fig.11. to Fig.13 . illustrate the effect of the load on the rotating disk at various values of misalignment angles. In Fig.11 . the maximum amplitudes of the strain distribution are noticed for different misalignment angles, ( 9,6,3 degree ) at inlet jet pressure equals 1.8 bar. In Fig.12 . the maximum amplitudes of the strain distribution are also noticed for different misalignment angles, ( 9,6,3 degree ) but its values are less than that observed in Fig.11 . since the value of inlet jet pressure is lowered to 1.6 bar. In Fig.13 . the maximum amplitudes are less than that observed in Fig.11, and Fig.12 . where the value of inlet jet pressure is lowered to be 1.4 bar. These amplitudes led to increase the vibration of the disk. 
ANALYSIS OF RESULTS
In Fig.7 . the relation between the strain readings and transducers location is nearly uniform, this may be attributed to a rotation of the disk at a constant speed, and due to an uniform centrifugal forces of the disk masses acting on the transducers, tending to stretching the disk. Also the effect of uniform momentum forces on the strain level distribution is nearly uniform. This may be due to a-uniform distribution of the jet as well as uniform distribution of the momentum forces on the disk. Fig.8 . to Fig.10 . showed the effect of tilted jet system above the disk for different values of inlet jet pressure. And Fig.11 . to Fig.13 . showed the effect of inlet jet pressure on the rotating disk for different values of misalignment angles. The maximum amplitudes that observed in Fig.8 . to Fig.13 . were existed due to the misalignment angles effect. That will result in varying the normal forces direction acting on the disk rim and hence variation of the strain level distribution. The tilted momentum forces would be resolved to two components, one of them causes the radial strain which is a function in vibration amplitudes and equals to the value of the momentum force times cos El, as shown in Fig.2 .b. ( where 0 is the angle of misalignment ). The variation of the load on the disk rim resulting in varying the vibration amplitude at different points according to the applied load. With increasing the tilting angle (misalignment angle 0), a part of jet would have a lower load causing lower vibration amplitude at some points while causing higher amplitude at another points. As the misalignment angle increases, the maximum amplitude increases, and causing severe vibration. * For Jet inlet pressure equal 1.8 bar; -at 0 7.: 9 deg., the maximum amplitude is 85 strain.
-at 0 = 6 deg., the maximum amplitude is 62 strain.
-at 0 = 3 deg., the maximum amplitude is 47 strain. * For jet inlet pressure equal 1.6 bar; -at El = 9 deg., the maximum amplitude is 64 strain.
-at 0 = 6 deg., the maximum amplitude is 53 strain.
-at 0 = 3 deg., the maximum amplitude is 48 strain. * For jet inlet pressure equal 1.4 bar; -at 0 = 9 deg., the maximum amplitude is 60 strain.
-at 0 = 6 deg., the maximum amplitude is 48 strain.
-at 0 = 3 deg., the maximum amplitude is 45 strain.
CONCLUSION
The misalignment between the coupling runners would lead to increase the allowable clearance between the fluid coupling runners, that would cause a solid contact between the impeller and turbine. This phenomena could cause the failure of the fluid coupling. Experimental investigation of the misalignment showed (for diameter = 31 cm. and speed = 1500 r.p.m.) that :-1-The misalignment between hydrodynamic transmission runners is a source of vibrations that would affect on its performance. 2-The higher the misalignment angle, the higher the vibration effect on the transmission performance.
3-The effect of the rr isalignment on the transmission performance increases at heavy loading. 4-At the same misalignment angle; the higher the load, the higher the vibration amplitude effect on the transmission performance.
RECOMMENDATION
The assembling of the hydrodynamic transmission must be carried out with high accuracy level to avoid the misalignment effect.
